The new association is a component of the Nord-Pontic calcicline pale fescue grasslands habitats (EUNIS). It occurs in protected areas "Yelanetsky Steppe" (Mykolayiv region), "Troitska balka" (Zaporizha region), the National Nature Park "Kam`yanska Sich" and the Regional Landscape Park "Gavrylovsky" (Kherson region).
Introduction
The syntaxa are used for indication of the environment, assessment of landscape biodiversity conservation and formation of the protected areas in the national and regional ecological networks. The syntaxonomic classification of vegetation is a background for habitat ranking which has recently become important in nature conservation NATURA 2000. Although the basis for habitat classification is vegetation of vascular plants, communities of bryophytes, lichens and algae are particularly important in habitats where vascular plants are sparse or almost absent. The syntaxonomy of these communities is currently developed Bültmann & al., 2015; Mucina & al., 2016) . Most lichen communities are ignored by phytocenological classifications produced by botanists, but epilithic calcicolous lichen communities are involved in classifications of steppe habitats. When we classified habitats on carbonate outcrops within the Northern Black Sea lowland, we realized that existing geobotanical studies only insufficiently characterize the lichen communities present in the Northern Black Sea lowland and we provide more comprehensive descriptions here. Moreover, we found a petrophytic community within Aspicilion contortae Roux 2009 that has specific species composition and that is described here as a new association.
Surveyed territory
The study area covers the Black Sea lowland formed by Neogene sediments. Light Sarmatian Miocene with the Pontic Neogene limestones and yellow-brown clays are outcropp in the study region. Usually, Quaternary loess sediments covered these rocks (Marynych & Shyshchenko, 2005) . The geomorphological structure of the lowland is characterized by slightly wavy landscapes, which are dissected by river valleys and dry gullies up to 50 m deep. The altitude range in the territory is 0 to 179 m. Annual precipitation is low, 400-500 mm per year; 250-300 mm falls during the summer period. The average annual temperature is 9-10˚C, the average June temperature is 23-24˚C and average January temperature -3 --4˚C (Babichenko & al., 1984; Marynych & al., 1985) . Arid conditions of the territory are intensified by fast desiccation of prevailing porous, well-aerated carbonate substrates. Predominant vegetation types in the territory are grass-womwood steppes and meadows of the Dnipro-Azov geobotanical district, grass steppes, meadows and vegetation of limestone outcrops of the Bug-Ingul district (Didukh & Shelyag-Sosonko, 2003) .
Among habitat diversity in the Black Sea region, we studied petrophytic steppes where limestone sediments protruded on the dry gullies slopes and rivers banks. These outcrops have been destroyed with age and anthropogenic activity (weathering, erosion, grazing). These habitats have very thin soils that are extremely rich in coarse fragments of bedrock (leptosols according to the IUSS Working Group WRB, 2015) . Generally, these habitats appear as white spots or lines along dry gullies slopes of various steepness (5-35˚) and exposure.
Materials and methods
The field research was performed in May and June 2017 in the Kherson region (Novovorontsovsky, Bilozersky, Beryslavsky districts) and the Mykolayiv region (Beryznigovatsky district) in Ukraine. We also used relevés made in 2008 in the Zaporizha region (Melitopolsky district) (Figure 1 ). Descriptions of communities of vascular plants and terricolous and saxicolous lichen communities were carried out in 5 x 5 m test plots. Lichens on pebbles (stone fragments of 1-10 cm diameter) were collected in different parts of plots (5-10 different pebbles). The percentage of the coverage for saxicolous lichens was determined from the total area of pebbles in the plot. The percentage of the coverage for terricolous lichens, bryophytes and vascular plants was established from the total area of soil in the plots. Identifications of lichens and lichenicolous fungi were done using microscopes MBS-1 and MICROMED-2. 15 relevés of terricolous, 15 relevés of saxicolous lichen communities and 15 relevés of vascular plant communities were used for the analysis. The numbering of relevés and their description are presented on Figure  1 and Table 1 . The Braun-Blanquet scale of abundance was used in the descriptions: r, the species is very rare, the coverage is negligible; +, the species is rare, has a small coverage up to 1%; 1, coverage 1-5%; 2, coverage 6-20%; 3, coverage 20-50%; 4, coverage 50-75%; 5, coverage more than 75%. Constant classes: I, less than 20%, II, 21-40%, III, 41-60%, IV, 61-80%, V, 81-100%. Constant species were pointed out as species with a frequency above 60% (grade IV and V). Characteristic species are those of lower frequency (II and III classes) . Dominant species are those with a coverage above 20% . The new lichen association was described in accordance with the phytosociological recommendations (Weber & al., 2000) . The comparison of the similar syntaxa with new association was carried out in the STATISTICA 6.0 StatSoft Inc. 2014 (Ward's method and Euclidean distances). For the construction of the graph, information on the constancy of species from 3 associations and 3 sub-associations was used. The species lists of these associations taken from relevés and synoptic tables in O. Klement (1955) and C. Roux (1978) . In the working table, data of constant class (from I to V) were transformed in numerical designations from 1 to 5 and 0 if the species is absent . Names of lichens and lichenicolous fungi follow Index Fungorum (Index Fungorum, 2017) . The specimens collected in the type locality of the new lichen association are deposited in the Herbarium of the Kherson State University (KHER). The nomenclature of vascular plants follows Mosyakin & Fedoronchuk (1999) . The following abbreviations are adopted in the Tables 1 and 2: ass., association, C, constancy.
The difficult group of lichens in Circinaria (Aspicilia) calcarea group, Xanthocarpia (Caloplaca) crenulatella group and Verrucaria were identified following Roux & al., (2016) , Breuss (2007) . For the maximum comparison of relevés (Klement, 1955; Roux, 1978) , we used the following taxonomic generalizations in 1955: 73) .
Other synonyms in paper of Cl. Roux (1978) presented in Table 2 follow Roux & coll., (2017) . (Frolov & al., 2016) and Pyrenodesmia concreticola (Vondrák & al., 2008) that are rare for Europe. The lichenicolous fungus Adelococcus interlatens was reported for the first time from Ukraine. Clauzadea immersa and Rinodina immersa are new to the plain part of Ukraine. Protoblastenia rupestris is new to the steppe zone of Ukraine.
Synecology. Heliophilous, xerophilous, basiphilous, heminitrophilous crustose lichen communities on the marl limestones in arid landscapes. Communities are formed on small pebbles (1-10 cm wide) that are washed out of the soil, mainly in the middle and upper parts of dry slopes of gullies (inclination 10˚-30˚).
Syndynamic. Pioneer communities on marl limestones in petrophytic steppes along the slopes of dry gullies.
Synchorology. Known from the Black Sea lowland (South-Eastern Europe). Probably, similar communities can form on porous marl limestone in southern and southwestern Europe (e.g. 28 relevé in Aspicilion contortae has two another associations. The type association is Aspicilietum contortae Kaisser 1926 em. Klement 1955 , characterized by 12 species of lichens (Klement, 1955;  Table 2 ). This association has a high constancy of alliance-diagnostic species Circinaria contorta V ). Roux & al. (2009) noted that the lectotype of Aspicilietum contortae cannot be selected from the tables presented by E. Kaiser (1926) and O. Klement (1955) , therefore, the association needs to be neotypified.
Caloplacetum lactea-marmoratae Roux 2009 was described in Aspicilion contortae in Roux & al. (2009) on the basis of their own relevés published before (Roux, 1978) Terricolous lichen community formed in calcareous petrophytic steppes in Northern Black Sea region around limestone pebbles. It is a common community in the Black Sea lowlands, in steppe areas, as xerophilous, basiphilous, heliophilous pioneer lichen community on carbonaceous soil (Khodosovtsev & al., 2014) . The diagnostic species of this association are Enchylium tenax and Placidium squamulosum. These species never form large coverage (usually up to 5%), but with high constancies. The association occurs on abandoned grazed pastures or on dry slopes of gullies (usually on the middle parts of slopes). It surrounds limestone gravels and pebbles on non-profiled soils (leptosols, calcisols, fluvisols, etc.). 
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Petrophytic grassland habitats and its conservation in the northern Black Sea region
For the classification of EUNIS (Davias & al., 2004) , there are no analogues of the above-mentioned habitats with the complex of the three associations. Therefore we propose to ranking it as follows:
Е1.2 Perennian calcareous grasslands and basic steppes.
Е1.29 Festuca pallens grasslands (Stipo pulcherrimaeFestucetalia pallentis).
E1.292 Calcicline pale fescue grasslands. E1.2923 Nord-Pontic calcicline pale fescue grasslands.
Several years ago, these habitats in the Black Sea lowland were partially protected in the Natural Reserve "Yelanetsky Step" (Mykolayiv region, Yelanetsky district). Recently, these habitats are protected in the newly established reserve "Mykhaylovsky Step" (Mykolayiv region, Novoodesky district; Figure 2 .E, 2F), in the Botanical Reserve "Troitska balka" (Zaporizha region, Melitopolsky district) and in the National Nature Park "Kam`yanska Sich" (Kherson region, Beryslavsky district). Petrophytic habitats are widespread in the northern part of the Black Sea lowlands (e.g. Osokorivka Balka in Kherson region, Novovorontsovsky district) where the Regional Landscape Park "Gavrylovsky" is intended to be created.
Conclusion
The new lichen association, Verrucario viridulaeStaurotheletum hymenogoniae (Aspicilion contortae Roux 2009 , Aspicilietalia calcareae Roux 2009 , Verrucarietea nigrescentis Wirth 1980 , is described here. The new association is a component of the NordPontic calcicline pale fescue grasslands habitats and occupy porous marl limestone. It occurs in protected areas "Yelanetsky Step"·(Mykolayiv region), "Troitska balka" (Zaporizha region), the National Nature Park "Kam`yanska Sich" and the Regional Landscape Park "Gavrylovsky" (Kherson region).
